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Description 

This Invention pertains to pharmaceutical formulations suitable for the parenteral administration of drugs. 
More particularly, it pertains to solutions containing 1-lsobutyl-iH-imlda2o[4.5-c]quinolin-4-amine or 1-(2-hy- 
droxy.2-methyipropyl)-1-H-lmldazo[4,5-c]quinolin-4-amine which are suitable for parenteral administration. 

The compound 1-isobutyl-IH-imidazoI4,5-c]quinolin-4.amine and pharmaceutically acceptable acid addi- 
tion salts such as the hydrochloride salt are disclosed in U.S. Patent No. 4.689,338 and described therein as 
an antiviral agent and as an interferon inducer. A variety of formulations for topical adminisfration are described 
but a formulation suitable for parenteral administration of this compound is not disclosed. U.S Patent Na 
4.689.338 also simHarly discloses the compound H2-hydroxy.2-methylpropyf)-IH-lmidazor4.5-clquinolin-4- 
amlne. 

U.S. Patent Nos. 4.640.930, 4.652.561 and 4.808.580 describe parenteral solutions containing (+A)-cis- 
3-(acetyioxy)-2.3-dihydro-542-(dimethylamino)ethyl>2-(4-methoxyphenyl)naphtho[1.8-bcK1,5^ 
5H)-one hydrochloride, (+/-)-cis-3-(acetyloxy^2,3-dihydro-2-(4-methoxyphenyl)-5-[2-(dimethylamlTO^ 
hyl]naptho{1.2-b^1-4.thiazepln-4(5H)-one hydrochloride, and ds-rao.2,3-dihydro-3-hydroxy-5-|?.(dimethyla- 
mino)ethyl]2-(4.methoxyphenyl)-naphtho[2.1.2b][1,4-thiazepln^(SH)-one hydrochloride, respectively In ben- 
zyl alcohol, sorbitol, hydrochloric acid, sodium hydroxide and water. 

European Patent Application No 376 534 which is available pursant to Article 54(3) EPC for the purpose 
of absolute verbal anticipation only discloses pharmaceutical formulations and adhesive coated sheet mate- 
rials for the topical and/or transdermal delivery of l-isobutyl-l H-imidazo [4.5-c]quinolin-4.amlne. Howeverthe 
disclosed pharmaceutical compositions differ In both chemical composition and relevant physical properties 
so as to be unsuitable for adminisbBtfon by injection. 

The present invention provides an aqueous solution suitable for the parenteral administration comprising 

1- lsobutyi-1H-lmida2o[4.5-c]quinolin-4-amine or 1-(2-hydroxy-2-methylpropyi).|H-lmida2o[4.5-c]quinolin-4- 
amine dissolved in an aqueous acid, the acid being selected from hydrochloric acid, lactic acid, acetic acid, - 
aspartic acid and a mixture of two or more of the foregoing, and furt her comprising a tonicity adjuster selected ^ 
from glycerin, sorbitol and dextrose in an amount such that the osmolality of said solution Is between 235 and 
335 mOsm/kg, the solution being further characterized In that it has a pH of between 2 and a 

A solution of the Invention can be used for the parenteral administration of 1-lsobutyl-1H-lmidazo[4,5-c]- 
quinolin-4-amine or 1-(2-hydroxy-2.methylpropyf).1H-imidazo [4,5-c]quinoiin-4-amine. The solution may be 
administered by intramuscular Injection, intradermal Injection, subcutaneous injection or intravenous Injection. 

The present invention provides aqueous solutions suitable fbr parenteral administration that contain 1-iso^ 
butyl-IH-imldazo(4.5-c]quinolin-4-amineorH2-hydroxy^2-methylpropyl>.1-H-lmld^ 
dissoNed In an aqueous add such as hydrochloric add, lactic add, acetic add, aspartic acid or mixtures there- 
of. 

The compounds l-i8obutyWH-imldazo(4.5-clquinolin-4.amine and 1-(2-hydroxy.2-methylpropyl)-IH-imlda- 
20[4,5^]-quindin-4-amine are known antiviral agents that are also known to induce intarften bfoeynthesis. 
They can be prepared using the method disdosed in U.S. Patent No. 4,689,338, The compounds can be used 
to treat viral InfMtons such as Type I or Type II Herpes simplex Infections and genltai warts. Furthermore, the 
fact that the oompourids are interferon inducere suggests that they, and therefore sdutions containing them, 
might be usefol in the treatment of numerous other diseases, such as rheumatoid arthritis, warts, eczema, 
hepatitis B, psoriasis, multiple sderosis, essential thrombocythaemia, and cancer, such as basal cell carcinoma 
and other neoplastic diseases. The amount of 1-lsobutyl-1H-imldazo(4,5-c]quinolin-4-amine or 1-(2-hydrQxy^ 

2- methylpropyl).1H-imklazoI4,5-c]quinolin-4-amine present in a edution of the invention will be an amount ef- 
fSective to treat the targeted diseaae state, to prevent recurrence of such a disease or to promote immunity 
against such a disease. The amount is preferably from 0.01 milligrams to 15 milligrams, more preferably from 
4 milligrams to 12 milligrams, per milliiter of the sdutfon. 

An add selected from hydrcchioric ackJ. lactic acid, acetic add, aspartic add or mbctures thereof is Incor- 
porated into a sdution of the Invention. The currently preferred add Is hydrochloric add. The add wili be present 
in amount suffident to keep the 1-ieobutyl-iH.lmktezo(4,5-c]quindln^amlne or 1-(2-hydraxy.2-methylpro- 
pyi)-1 H-imMazo[4,5-c]quindin-4*amine in edution. The bM will generally be present in an amount of between 
0.5 mdes and 20 moles of add per mde of 1-lsobuty|.lH-imidazo[4.5-clquindin-4-amlne or 1-(2-hydroxy-2- 
methylpropyi).1-H-imidazo{4,5-c]quindin-4-amine. Preferably the molar ratio of add to l-lsobutyl-IH-imida. 
zo[4.5-clquindin-4-amine or 1-P-hydr0xy-2-methylpropyl)-1H-lmWazo(4,5^Iquindin-4-amine wfll be be- 
tween 1/1 and 4/1. 

The add may be provided through the presence of the respedive acM-addltion salt of l-lsobutyl-IH-imi- 
dazo[4.5-c^quindln-4-amine or 1-(2-hydroxy-2-methylpropyl)-1 H-imidazo [4.5-c]quinolin-4-amine. For exam- 
ple, an aqueous hydrochloric add sdution may be obtained by using 1-lsobutyi-1H-imidazo(4,5-cJqulndln-4- 
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amine hydrochloride in place of the free base. Additional acid such as hydrochloric add may also be added 
even when an acid-addition salt of 1 -isobutyt-l H-imidazo[4,5-c]qulnolin-4-amine or 1-(2-hydroxy-2-methytpro- 
pyl)-1H-imidazo[4.5-c]-qulnolin-4-amin6 is employed. 

5 In order to minimize pain on injection and tissue irritation It is desirable that the pH of the solutions of the 
invention not be below 2. The pH of the solution will generally be between 2 and 6. Optionally, a solution of 
the Invention may further comprise a base to provide the desired pH. It Is preferred that the pH be between 
about 2.5 and 4.5. The currently preferred base is sodium hydroxide. Care must be taken in adjusting the pH 
of the solutions so that the 1-isobutyi-IH-imidazo[4,5-c]quinolin-4-amine or 1-(2-hydroxy-2-methylpropyl)-IH- 

10 imidazo[4,5-c]quinolln-4-amine does not precipitate. 

An additional factor affecting pain on injection and tissue irritation at the injection site is the osmotictty of 
the solution. It is preferred that the solution be Isotonic with serum or isoosmotic with 0.9% sodium chloride. 
A quantitative term used to state osmotic properties Is the osmol. An osmol Is defined as the weight in grams 
of a solute, existing in a solution as molecules (and/or ions, macromdecuies, aggregates/ etc), that is osmot- 

15 icaliy equivalent to the gram-moiecular-weight of an ideally behaving nonelectrolyte. AmBliosmol, abbreviated 
mOsm. Is the weight stated in milligrams. Asdution has an osmolal concentration of one when It contains one 
osmd of sduts per kilogram of water. A sdution has an osnmlality of n when It contains n osnx>ls per kilogram 
of water. Further discusston of tonidty, osmotictty and isonrtolality may be fdund In Chapter 80 in the Seven- 
teenth Editton of Remington's Pharmaceutical Sciences,. A range of values from 275 mOsm/kg to 305 

20 mOosm/kg has been reported for serum osmdality. Accordingly, preferred sduttons of the invention may fur- 
ther comprise a tonidty adjuster present in an amount such that the osmdality of the sdution is between 235 
mOsm/kg to 335 mOsm/kg and most preferably between 270 mOsm/kg and 310 mOsm/kg. The osmolality of 
a solution is determined using the test method described below. Care must be taken in the choice of tonidty 
adjusters so that the 1-isobutyt-IH-imidazo[4,5-c]qulnolin-4-am!ne or 1-(2-hydroxy-2-methylpropyt)-1 H-imlda- 

25 zo[4.5-c]qulndin-4-amine stays in solution. The currentiy preferred tonicity adjusters are sort)itd and glycerin. 
When sorbltd Is used it will generally be present in an amount of about 40 milligrams per millBiter of solution. ; 

A prefsrred sdution in accordance with the invention can be prepared by combining the add with a major 
portion of the water to be used In the formulation, adding the 1-isobutyt-IH-imklazo[4,5-c]quindin-4-amine or ' 
1-(2-hydroxy-2-methylpropyi>-1H-imidazo[4,5-c]quindin-4-amlne to this solution and stirring until all material 

30 is in solution. The sorbitol may then be added and stirring continued until dissolution Is complete. The pH of 
the solution Is then measured and a base may be added to adjust the pH if desired. A suff Ident quantity (qs) 
of water Is then added to bring the sdution to the desired total vdume. The bulk solution may then be filtered 
through a OSt mkvometers filter, heat sealed into USP Type I glass ampules and autodaved. 

Preferred sdutions of the invention may be stored at room temperature for a period of at least 30 days 

35 without predpltation or degradation of the active ingredient Most preferred solutions exhibit such stabflity for 
a period of at least one year. 

The fdtowing test methods have been employed in the examples which thereafter foltow. 

Osmdality Determination 

40 

Osmolality was determined using a Molecular Weight Apparatus, Modd 233 available from Wescan In- 
struments. A series of 5 standard sdutions of sodium chloride in water having known osnrx)lality values were 
prepared. Microvdt readings fbr each standard were taken on the Mdecular Weight Apparatus. Using linear 
regression analysis, t he readings together wit h the known osmdality values were used to determine the values 

45 Of m and b In the equation bdow. 

instrument reading = m(osmdality In mOsm/kg) + b 
The values of m and b in conjunction with the instrument readings for the sdutions of the invention allow the 
osmdality values of the sdutions to be catodated. The readings for the standards and the sdutions of the 
invention were preferably taken on the same day to insure accuracy. At least three readings were taken for 

50 each standard and sdution and the average was used In the above calculations. 

The above method is to be used for purposes of construing the daims, with the number of readings being taken 
being five. 

Determination of 1-lsobutyl-iH-lmklazo(4.&«]quindin-4-amine Content 

55 

The sdutions used in the stabiity studies were analyzed for 1-lsobutyl-IH-^idazo[4,5-c}quindin-4-amine 
content by conventtonal high pressure liqukJ chromatography as follows: 

A 15 centimeter by 4 mUlimeter cdumn containing Zort>ax9 Cg (an octylsilane available from E. I. DuPont 
de Nemoura & Company), 5 micrometera partide size, was used. The mobfle phase was 35 percent acetoni- 
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trile/65 percent water (volume^olume) containing 0.2 percent tetramethylammonium hydroxide and 0.2 percent 
1-dodecanesulfonate sodium, with the pH of the mobUe phase adjusted to 2.0 with phosphoric add. The flow 
rata was 2.5 ml per minute. Ultraviolet detection at 254 nanometers was used. 

The following examples are provided to illustrate the invention, but are not Intended to be limiting thereof. 

Example 1 

Ambcture of 0.20 g 1-l80butyl-IH-imlda2o[4,5-c]quinolin-4-amine. 0.20 g of 85% lactic acid, 0.344 g of gly- 
cerin and 19,256 g of water was placed in a glass vial and shaken until all material was dissolved. The resulting 
solution of the invention had a pH of 3.59 and the osmolality was 279 mOsm/Kg. No drug predpitated on stor- 
age at room temperature for 30 days. 

Example 2 

A mbcture of 0.20 g of 1-isobutyl-IH-lmldazo{4.5-c]qulnolin-4-amine, 0.20 g of 85% lactic acid. 1.10 g of 
sorbitol 50% (prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 18.50 g of water was placed 
in a glass vial and shaken until aU material was dissolved. The resulting sdutkin of the Inventton had a pH of 
3.58 and the osmolality was 271 mOsm/Kg. No drug predpitated on storage at room temperature for 30 days. 

Examples 

A mbcture of 0.050 g of 1-lsobutyl-IH-imldazo[4,5-c]qulnolin-4-anrrine. 22 ml of 0.IN HQ and 15 ml of water 
was placed In a beaker and stirred until all material was In solution. To this solution was added 2.0 g of sorbitd 
and stirring was continued until the sorbitd was dissolved. The sdutk)n was transferred to a 50 ml vdumetric 
flask. The pH of t he sdution was adjusted with 2N sodium hydroxide then the flask was f Uled to the mark with - 
water. The compositon of the final formulation of the invention is shown In Table 1. 

Examples 4-6 

Using the general method of Example 3, the fbrmulattons of the nivention shown In Table 1 were prepared. 



tabl« 1 





Ex. 3 


Bx. 4 


Bx. 5 


Bx. 6 


l-Xsobutyl-lH-iBidaso- ' 
( 4 f S-c ] (iulnolin-4- 

•miM (Bf/Bl) 


1.0 


2.5 


5.0 


10.0 


Sorbitol {mg/ml) 


40 


40 


40 


40 


O.in BCl (al/M) 


0.44 


0.44 


0.44 


0.44 


2M NaOH qa to pB 


3.5 


3.2 


3.2 


3.2 


water qs to 1 al 
Osaolality (aOs^/Kg) 


303 


307 


294 


284 
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Example 7 

To a 500 ml volumetric flask was added 5.00 g of 1-isobutyl-IH>lmldazo[4,5-c]quinolln-4-amlne, 200 ml of 
5 O.IN hydrochloric acid and 230 ml of sterile water. The flask was sonicated for 50 minutes then an additional 
20 ml of O.IN hydrochloric acid was added and sonicating was continued for 20 minutes. The flask was heated 
on a steam bath to 62*^0 then sonicated for 30 minutes. A small amount of insoluble material remained which 
was removed during the filtration step betow. The flask was allowed to cod to TS^'C before 20.0 g of sorbitol 
was added. The sorbitol was mixed by inverting the flask by hand until the sorbitol had dissolved. The pH was 
10 adjusted by adding 1 .35 ml of 2N sodium hydroxide. A quantity of sterile water sufficient to bring the final volume 
to 500 ml was added. The formulation was filtered through a 0.2 micrometers filter then heat sealed in 2 ml 
Type I dear glass ampules. The ampules were autodaved at 121 X for 30 nrtlnutes. The ampules were divided 
into groups and stored under a variety of conditions. At selected time points ampules were evaluated for color 
anddarity of solution, pH and 1-isobutyl-IH-imidazo[4,5-c]quinolin-4-amlne content The results relating to this 
15 formulation of this invention are summarized in Table 2. 



Table 2 

20 

Storage 1-*I sobu tyl^lB-imidazo [ 4 , 5~c ] - 

Condition Time pH <niinolin-'4-»amine content (ng/ml) 



25 





initial 






3.1 


9.94 




50" C 


4 


weeks 


3.6 


9.93 




50* C 


8 


weeks 


3.4 


10.5 


30 


50' 


12 


weeks 


3.5 


9.94 




40°C 


4 


weeks 


3.6 


9.88 




40* C 


8 


weeks 


3.S 


10.3 




40'C 


12 


weeks 


3.4 


9.92 


35 


40*C 


6 


nenttas 


3.2 


10.8 




30* C 


4 


weeks 


3.5 


9.92 




30* C 


12 


weeks 


3.4 


9.95 


40 


30* C 


6 


months 


3.3 


10.6 




30* C 


9 


Bonths 


3.2 


10.5 




30* C 


12 


aonths 


3.4 


10.1 




20" C* 


2 


weeks 


3.3 


9.81 


45 


20* C* 


4 


weeks 


3.5 


9.86 




20* C* 


8 


weeks 


3.4 


10.2 




20* C* 


12 


weeks 


3.4 


9.95 


SO 


Freeze- thaw 








3 cycles 






3.4 


9.96 



* with 30,5 B (100 foot) candle light 

55 

Throughout the study, all ampules contained dear, colorless solutions. 
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Example S 

To a glass carboy was added 0.16 g of 1-isobuty|.|H-linlda2o[4.5-c]quinolln-4-amlne. 220 ml of IN hydro- 
chloric acid and 4200 ml of sterile water. The carlwy was mixed until ail material was dissolved then 200 g of 
sorbitol was added and swirled until dissolved. The pH was adjusted by adding 112.1 ml of 2N sodium hydrox- 
ide. A sufficient quantity of sterile water was added to bring the total volume of formulation to 5000 ml. The 
formulation was mfaced with a magnetic sBr bar then fntered through two 0.22 micrometers fOters. Thefiltrato 
was heat sealed Into Type 1 10 ml dear glass ampules. The ampules were autodaved at 121»C for 30 minutes 
The composition of the final fonnulation of the invention is shown in Table 3. Stability data is shown in Table 



Examples 9-11 

Using the general mMhod of Example 8, formulations having the compositions shown in Table 3 were pre- 
pared. The stability data is shown in Table 4. 



Table 3 



Ex. 8 Ex . 9 B«. 10 zx. 11 

l-Isabutyl-lB-laldazo- 
( 4 r 5-e]qiilnoliii-4- 

a«ine (.g/tal) o.03 0.15 0.9 3.0 

Sorbitol NP Img^al) 40 40 40 40 



IM HCl (al/ml) 0.044 0.044 



0.044 0.044 



2N NaOH qs to pB 3.I 3.4 3.3 3.5 



Sterile water qs to 1 ml 
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Example 12 



A 6 lltar flask was charged with 220.0 ml of 1.0N hydrochloric add and approximately 4200 ml of sterile 
water then 25.0 gram of 1-lsobutyHH-lmidazoI4.5-c]qulnolln-4-amine was added and the resulting mixture 
stirred with a magnetic stir bar until all material was dissolved. To this solution was added 200.0 gram of sori)itol 
and stirring was continued unta the sorbitol was dissolved. The pH of the solution was adjusted to pH 3.32 by 
adding 62.3 ml of 2N sodium hydroxide. Sterile water was added in a quantity sufficient to bring the total volume 
to 6.0 liters. The solution was filtered through a 0.22 micrometersf liter then sealed In 2 ml Type I glass ampules. 
The ampules were autodaved at 121«C for 30 minutes. The composHion of the final formulation of the invention 
Is shown In Table 5. Stability data is shown In Table 6. . 



Using the general method of Example 12, the formulation of the Invention shown in Table 5 was prepared 
The stabllty data is shown In Table 6. 



Example 13 



Table 5 



Example 12 



Bxaaple 13 



l-Zsobutyl-lH-'ifflidazo- 
[ 4 , 5-c ]quinolin~4- 
amine (mg/ad) 



5.00 



10.00 



Sorbitol 



NP (mg/ml) 



40 



40 



l.ON HCl 



(ml/ml) 



0.044 



0.044 



211 liaOH qs to pH 



3.32 



3.15 



Sterile vater qs to 1 ml 
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Table 6 



Storage - Example 12 Example 13 

Condition Time pH Content pH Content 



Initial 




3.4 


4.98 


3.2 


9.85 


50' C 


4 weeks 


3.1 


4.98 


3.1 


9.77 


50' C 


12 weeks 


3.3 


4.99 


3.2 


9.91 


30' C 


12 weeks 


3.2 


5.02 


3.1 


9.85 


20' C* 


4 weeks 


3.2 


4.96 


3.1 


9.79 


20' C* 


12 weeks 


3.2 


4.99 


3.1 


9.94 


20* C** 


4 weeks 


3.2 


4.9$ 


3.1 


9.83 



Content » amount of l-i$obutyl*lB*imidazo(4,5-cIquinolin-4- 
amine (mg/tel) 

* with 30,5 m (100 foot) candle light 
with. 305 m (1000 foot) candle light 

Example 14 

A mixture of 0.23 g of l-isobutyl-l H-imidazo [4,5-c]quinotfn-4-amine hydrochloride, 0.40 g of glycerin and 
19.34 g of sterile water was placed in a glass vial and shaken until all material was dissolved. The resulting 
solution of the invention had a pH of 4.11 and the osmolality was 280 mOsm/kg. 

Example 15 

A mixture of 0.23 g of 1-isobuty»-1H-imldazo [4,5-c]quinolin-4-amlne hydrochloride, 1.50 g of sorbitol 50% 
(prepared by combining 29 ml of water and 71 mi of sorbitol 70%) and 18.27 g of sterile water was placed In 
a glass vial and shaken until ail material was dissolved. The resulting sdutkm of the inventton had a pH of 4.08 
and the osmolality was 298 mOsm/kg. 

Example 16 

An aqueous solutton was prepared firom the following Ingredients: 



l-( 2-hydroxy-2-methylpropyl)-lH- 0.2g 
imidazo(4,S«elquinolin-4*amine 

Lactic acid (85% in water) 0.19g 
Sterile Mter qs to 25 ml 



The pH of the above solution was 3.3. 
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It is believed that the tonicity of the solution could be modified through inclusion of, for example, sorbitol in an 
appropriate amount to provide a solution of the invention. 



Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL SE 

1. An aqueous solution of 1-isobutyl-IH-imldazo[4.5-c]quinolln-4-amine or 1-(2-hydroxy-2"methylpropyl)-1- 
H-lmlda2o[4.5-c]quinolin-4-amine suitable for parenteral administration comprising 1-isobutyl-IH-lmida- 
zoC4.5-cl-quinolln-4.amlne or 1-{2-hydR)xy^2-methylpropyl)-1H-imidazo[4,5-c]qulnolln-4-amlne dis- 
solved In an aqueous acid, said add selected from hydrochloric acid, lactic acid, acetic acid, aspartic acid 
and a mbdure of two or more of the foregoing, and further comprising a tonicity adjuster selected from 
glycerin, sorbitol and dextrose in an amount such that the osmolality of said solution is between 235 and 
335 mOsm/kg, said solution being ftjrther characterized In that It has a pH of between 2 and 6. 

2. Asdution according to daim 1 . wherein 1-lsobutyl-1H-lmldazo[4.5-c]quindin-4-amine or 1-(2-hydroxy-2- 
methylpropyl)-1 H-lmidazo[4,5-c]qulndln-4-amlne Is present In an amount effective for the Intended ther- 
apeutic purpose. 

3. A solution according to Qalm 1 , wherein said wherein said add Is hydrochloric add. 

4. A sdution according to Qaim 3, comprising 1-isobutyl-1H-imidazo[4,5-c]qulndin-4-amine and wherein 
said hydrochloric acid is provided at least in part by hycfrochloric ackl present in 1 -isobutyl-1 H-lmidazo[4,5- 
c]quinolin-4>amine hydrochloride. 

5. A sdution according to Oaim 1. wherein said wherein said add Is lactic add. 

e. A sdution according to any preceding daim, wherein the pH Is between 2.5 and 4.5. 

7. Asdution according to any preceding daim, comprising said 1-isobutyl-1-IH-imidazo[4,5-c]quindin-4-ami- 
ne or 1-(2-hydrQxy-2-methylpropyi)-H-imidazo[4. 5-p]quindln-4-amine In an amount of 0.01 to 15 mOlh 
grams per milliliter of said sdution. 

8. A sdution according to Claim 7. wherein said 1-isobutyi-1-H-imidazo(4.5-c]qulndln-4-amlne or 1-(2-hy- 
droxy-2-methyipropyl)-1-H-imidazo{4.5-c]quinolin-4-amine Is present In an amount of 4 to 12 mOiigrams 
per milliliter of said sdution. 

9. A sdution according to any preceding daim, further comprising a base. 

10. A sdution according to Oaim 9. wherein said base is sodium hydroxide. 

11. A sdution according to any preceding daim, wherein said tonidty adjuster is sorbitd. 

1Z A solution according to any preceding daim, wherein the mdar ratio of said acid to said 1-isobutyl-1H- 
imidazD-[4,5-c]quinoiin-4-amine or 1-(2-hydroxy-2-methylpropyl).1H-imida2oI4. 5-c]quinolln-4-amine Is 
between 0.5^ and 2fl/1. 

13. A solution according to Claim 12. wherein the molar ratio of said add to said 1-lsobutyl-1 H-imidazo-[4.5- 
c]quinolin-4-amine or 1-(2-hydroxy-2-methytpropyi)-1H-imidazo[4.5-c]quindln-4-amine is between 1/1 
and 4/1. 

14. A sdution according to any preceding daim, wherein the osmdality of said sdution is between 270 and 
310 mOsm/icg. 

Claims for the following Contraeting State : ES 

1. A method of preparing an aqueous solution of 1-isobutyl-1H-imldazo[4,5-c]quindin-4-amine or 1-(2-hy- 
droxy-2-methyl-propyl)-1hi-imldazo[4,5-c]qulnolin-4-amine suitable for parenteral administration conv 
prising dissdving 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-hydrQxy-2Hmethyl-propyl)-1H- 
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lmidazo[4,5-c]quinolin-4-amine in an aqueous add, said acid selected from hydrochloric acid, lactic acid, 
acetic add, aspartic add and a mixture of two or more of the foregoing, and further adding a tonicity ad- 
juster selected from glycerin, sorbitol and dextrose in an amount such that the osmdality of said solution 
is between 235 and 335 mOsm/kg, said solution being adjusted to have a pH of between 2 and 6. 

2. A method according to daim 1 , wi^erein 1-i80butyl-1 H-imidazo[4,5-c]qulnolin-4-amine or 1-{2-hydroxy-2- 
methylpropyt)-1H-imkJazo[4,5-c]quindin-4-amine is added in an amount effective for the Intended ther- 
apeutic purpose. 

3. A method according to Claim 1 or aaim 2, wherein said acid is hydrochloric add. 

4. A method according to aaim 3. comprising 1-isobutyl-1H-imidazot4,5-c]quinolin-4-amine and wherein 
said hydrochloric acid is provided at least in part by hydrochloric acid present in 1-isobutyl-1H-imidazD- 
[4.5-c]quIndln-4-amine hydrochloride. 

5. A method according to Oalm 1 or Oaim 2, wherein said acid is lactic add. 

6. A method according to any preceding daim wherein the pH is between 2.5 and 4.5. 

7. A method according to any preceding daim comprising said 1-isobutyl-1 H-imidazo[4,5-c]qulndin-4-amin6 
or 1-(2-hydroxy-2-met hylpropyi) -1 H-imidazo[4.5-c]quinolin-4-amine added in an amount of 0.01 to 15 mil- 
ligrams per milliliter of said solution. 

8. A method according to Oalm 7, wherein said 1-lsobutyt-IH-imidazo[4,5-c]quinolin-4-amlne or 1-(2-hy- 
droxy-2-methylpropyl)-1-H-imidazo[4,&-c]quinolin-4-amine is present in an amount of 4 to 12 mflligrams ' 
per milliliter of said sdution. 

9. A method according to Oaim 1, fijrther comprising adding a base. 

10. A method according to aaim 9, wherein said base b sodium hydroxide. 

11. A method according to any preceding daim, wherein said tonicity adjuster is sorbitol. 

12. A method according to any preceding daim wherein the molar ratio of said add to said 1-idobutyl-1H- 
imidazo-[4,5-c]quinolin-4-amlne or 1-{2-hydroxy-2-methylpropyl)-1H-hnldazo[4,5-c]quindln-4-amine is 
between 0.5/1 and 20/1. 

13. A method according to aaim 12 wherein the molar ratio of said acid to said 1-lsobutyl-IH-imidazo-[4,5- 
clquindin-4-amine or 1-(2-hydn>xy-2-met hylpropyi)- 1H-imidazo[4,5-c]qulnolin-4-ainine is between 1/1 
and 4/1. 

14. A method according to any preceding daim, wherein the osmolality of said sdution is between 270 and 
310 mOsm/icg. 

PatentansprOche fQr folgende Vertragsstaaten : BE, CH. DE» FR, GB, IT, U, NU SE 

1. FQr die parenterale Verabrelchung geelgneto wd&rige Lfisung von 1-lsobutyl-1 H-imldazo[4,5-c]chlndin- 
4.amln Oder H2-HydrQxy-2-methyiporpyl)-1H-imida2oI4,5 c]chindin-4-amin. untfassend 1-lsobutyHH- 
imldazo(4,5-c]chlndln-4-amin Oder 1-(2-Hydroxy-2-mothylporpyl)-1H-lmldazo{4,5-clchindln-4-amln, 
au^elfist in einer wifirigen Sfiure. wobei die SSure ausgewShIt wlrd aus Salzsiure, MilchsSure, Essig- 
sfiure, /KsparaglnsSure, und einer Mischung von zwel Oder mehreren der Vorgenannten, und ferner unv 
fassend elnen Tonusregulierer, ausgewihit aus Glycerin, Sorbitol und Dextrose in einer sdchen Menge, 
daa die Osmolalitit der Ldsung zwischen 235 und 335 mOsnVkg liegt, wobei die Ldaung ferner dadurdi 
gekennzeichnet ist, daft sia einen pH-Wert zwtechen 2 und 6 aufweist 

2. Ldsung nach Anspruch 1, In der 1-lsobutyl-1H-imidazoI4.5-c]chlndln-4-amIn Oder 1-(2-Hydroxy-2-me- 
thylpropyt)-1H-imidazo[4.&^]chinolin-4-amin in einer fur den beabsichtigten therapeutischenZweck wirk- 
samen Menge vorllegen. 

3. Ldsung nach Anspruch 1 Oder 2, in der die Sdure Salzsdure ist 
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4. L5sung nach Anspruch 3, umfassend 1-lsobutyl-1H-imidazo[4,5-c]chinolin-4-aniin und bei der die Sal- 
zsaure mindestens zum TeD durch Salzsiure vorgesehen wird, die in 1-l80butyl-1H-ifnidazo[4.5-c]chino- 
lln-4-ainln-Hydrochlorid vorliegt 

5. Losung nach Anspruch 1 Oder 2, in der die Siure MHchsdure isL 

6. Ldsung nach elnem der vorstehenden AnsprOche, be! der der pH-Wert zwischen 2,5 und 4,5 ilegt 

7. L6sung nach einem der vorstehenden AnsprQche, umfassend das 1-lsobutyi-1 H-imidazo[4,5-c]chinolin- 
4-amin Oder 1-(2-Hydroxy-2-methylporpyl)-1H-imidazo[4,5 c]chinolin-4-amln In einer Menge von 0,01 bis 
15 mg/ml der Ldsung. 

8. Ldsung nach Anspruch 7, bei der 1-lsobutyt-1 H-imidazo[4,5-c]chinolin-4-amin oder 1-(2-Hydroxy-2-me- 
thylpropyl)-1H-lmidazo[4,5 -c]chlnoiln-4-amin In einer Menge von 4 bis 12 mg/hDl der L6sung vorliegen. 

9. Ldsung nach einem der vorstehenden AnsprQche, farner umfassend eine Base. 
ia Ldsung nach Anspruch 9, bei der die Base Natriumhydioxid ist 

11. Ldsung nach einem der vorstehenden AnsprOche, bei der der Tonusreguf ierer Sorbitol Ist 

12. Ldsung nach einem der vorstehenden AnsprQche, bei das MohferhdKnis der Siure zum l-lsobutyl-l H- 
imidazo{4,5-c]chlnolln-4-amfn Oder 1-e-+<ydroxy-2-rnethylpofpyl)-1H-lmidazo[4,5-cIchln^^ zwi- 
schen 0,5:1 und 20:1 iiegt 

13. Ldsung nach Anspruch 12, bei der das MolverhdItnIs der S&jrezum 1-lsobutyl-1H-bnidazo{4,5-c}chinoiin- 
4-amin oder 1-(2-Hydroxy-2-methylporpyl>-1H-knidazoI4,5-cJchinolin-4-amln zwischen 1:1 und 4:1 Iiegt ' 

14. Ldsung nach einem der vorstehenden AnsprQche, bei der die Osmdalttfit der Ldsung zwischen 270 und 
310 mOsm/kg Iiegt 

PatentansprQche fOr folgenden Vertragsstaat : ES 

1. Verfehren zur Hersteliung einer fOr parentarale Verabreichung geelgneten wdQrigen Ldsung von 1-lsobu- 
tyl-1H-lmidazo[4,5-c]chinolin-4-amln oder 1-(2-Hydroxy-2-methylpropyl>-1H-lmlda2o[4,5-c]chinolln-4- 
amln, umfassend Auf Idsen von 1-lsobutyl-1 H-lmldazo[4.5-c]chinolln-4-amin oder 1-{2-Hydroxy-2-methyl- 
propyl)-'1H-lmidazo[4,5-c]chinolin-4-amln In einer wdBrigen Siure, wobei die Siure ausgewiliit wird aus 
Salzsiure, Milchsiure, Essigsiure. Asparaginsiure, und einer MIschung vonzwei oder mehreren der Vor- 
genannten. und weiteren Zusatz eines Tonusregulierers, ausgewihit aus Glycerin, Sorbitol und Dextrose 
in einer solchen Menge, da& die OsmofalHit der Ldsung zwischen 235 und 335 mOsm/l^ Ilegt wobei die 
Ldsung aif einen pH-Wert zwischen 2 und 6 eingestellt wird. 

2. Verfehren nach Anspruch 1, bei weichem 1-tsobutyi-1H-imidazo[4,5-c]chinolin-4-amin oder 1-(2-Hy- 
droxy-2-methyl-propyl)-1 H-imidazo[4,5-c]chinoiin-4-amln in einer fOr den vorgesehenen therapeudscben 
Zweck ausreichenden Menge zugesetzt werden. 

3. Verfahren nach Anspruch 1 oder 2 , bei weichem die Siure Salzsiure 1st 

4. Verfahren nach Anspruch 3, umfassend 1-lsobutyl-1H-imldazo[4,5-c]chinolin-4-amln und bei weichem 
die Salzsiure mindestens zum TeP durch Salzsiure voigesehen wird, die in 1-lsobutyl-1H-lmidazo[4,5- 
c]chinolin-4-amln-HydR)chlorid vorliegt 

5w Verfehren nach Anspruch 1 oder Z bei weichem die Siure Milchsiure ist 

6. Verfahren nach einem der vorstehenden AnsprQche. bei weichem der pH-Wert zwischen 2,5 und 4,5 iiegt 

7. Verfahren nach einem der vorstehenden AnsprQche, umfassend das 1-lsobutyl-1 H-{mldazo[4,5-c]chino- 
lln-4 -amin oder 1-(2-Hydroxy-2-methyl propyl)- 1 H-imldazo[4,5-c]chinolin-i-amin, die In einer Menge von 
0,01 bis 15 mg/ml der Ldsung zugesetzt werden. 

8. Verfahren nach Anspruch 7, bei weichem Msobutyi-1H-imldazo[4,5-c]chinolin-4-amin oder 1-(2-Hy- 
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droxy^2-methyt-propyl)-1H-iniidazo[4.5-c]chinolin-4-amin in einer Menge von 4 bis 12 mg/ml der Losung 
vorliegen. 

d. Verfehren nach Anspruch 1, das ferner die Zugabe einer Base umfa&t 

10. Verfahren nach Anspruch 9, bei welchem die Base Natriumhydroxid ist 

11. Verfahren nach einem der vorstehenden Anspruche, bei welchem der Tonusregulierer Sorbitol ist 

12. Verfahren nach eInem der vorstehenden AnsprOche, bei welchem das Moiverhditnis der Sdure zum 1- 
lsobutyl-1H-imidazo[4,5-c]chlnolin-4-amin oder 1-(2-Hydroxy-2Hmethylpropyl)-1 H-imidazo[4,5-c]chino- 
lin-4-amin zwischen 0,5:1 und 20:1 liegt 

13. Verfahren nach Anspruch 2. bei welchem das Moh^erhaltnls der SSure zum 1-lsobutyl-1H-imidazo[4,5- 
c]chinoiin-4-amin oder 1-(2-Hydroxy-2-methyipropyl)-1H-imi-dazo[4,5-c]chinolin-4-amin zwischen 1:1 
und 4:1 liegt 

14 Verfahren nach eInem der vorstehenden AnsprOche, bei welchem die Osmdaritat der tfisung zwischen 
270 und 310 mOsm/kg liegt 



Revendlcatlons 

Revendlcatlons pour les Etate contractants suKvants :BE, CH, DE, FR, GB, IT, U, NL, SE 

1. Solution aqueuse de 1-isobutyi-1H-lmidazo(4,5-c]quinol6irv4-amine ou 1-(2-hydroxy^2-m6thylpropyl)- ^ 
1 H-lmidazo{4.5-c]quinol6in-4-amlne convenant pour I'administration parent6rale, comprenant de la 1-iso- 
butyl-1H-imidazo[4.5-c]quinoi6in-4-amine ou H2-hydrDxy^2-ni6thylpropyl)-1H-imidazo[4,5-c]qulnol6in- ' 
4^mine dissoute dans un acide aqueux, cet adde dtant dioisi parmi I'acide chtorhydrique, i'acide lact^ 
que, racide acdtique, i'acide aspartique et les melanges de deux de ces acides ou plus, et comprenant 
de plus un ajusteur de tonidtd choisi parmi ia glycerine, ie sorbitol et le dextrose en une quantity telle que 
I'oamolalitd de ladite solution se situe entra 235 et 335 mOsm/kg, cette solution 6tant en outre caractdriste 
en ce qu'elle a un pH se situant entre 2 et 6. 

2. Solution suWant la ravendteation 1 , dans laquelle la 1-isobutyl-1 H-imMazo[4,5-c]quinol6in-4-amine ou 1- 
(2-hydroxy-2-mdthylpropyl)-1H-^idazo[4,5-c]quInol6in-4-amlne est prteente en une quantity efficace 
pour Tappik^ation thdiapeutique envisage. 

3. Solution suivant I'une ou I'autre des ravendications 1 et 2, dans laquelle Tacide prdcitd est de I'acide chlor- 
hydrlque. 

4. Solution suhmnt la revendteation 3, comprenant de la 1-isobutyt-1H-imldazo[4,5-c]qulnol6in-4-amine et 
dans laquelle i'ackJe chlor hydrique est constitu6 au moins en partie par I'acMe cMorhydrique prdsent dans 
du chiorhydrata de 1-isobutyl-1H-imidazo[4,5-c]quinol6ln-4-amine. 

& Solution suivant I'une ou I'autre des revendications 1 et 2, dans laquelle I'ackte pr6cit6 est de i'acide lac- 
tique. 

6. Solution suhmnt IHine quetconque des revendications prteddentes, dans laquelle le pH se situe entre 2,5 
et4,5. 

7. Solution suivant i'une quelconque des revendications pr6c^entes, comprenant la 1-isobutyl-1H-imida- 
zo[4.5-c]quinoi6in-4-amine ou 1-(2-hydroxy-2-m6thylpropyl)-1H-imidazo[4,5-c]quinol6in-4-amine en une 
quantity de 0,01 d 15 mg par millilltie de ladita solution. 

8. Solution suivant la revendtoation 7, dans laquelle la 1-lsobutyi-1 H-lmUazo[4,5-c]qulnoldiii-4-amine ou 1- 
(2-hydroxy-2-m6thylpropyi)-1H-^idazo[4,5-c]quinol6ln-4-amine est prdsente en une quantity de 4 & 12 
mg par millilitrs de ladita solution. 

9. Solution suivant i'une quelconque des revendications pr6c6dentes, comprenant en outre une base. 
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10. Solution suivant la revendlcatlon 9, dans laquelle la base est de I'hydroxyde de sodium. 

11. Solution suivant I'une quelconque des revendications pr6c6dentes, dans laquelle I'ajusteur de tonicity est 
du sorbitol. 

1Z Sdtution suivant i'une queiconque>de8 revendications pr6c6dent8S, dans laquelle le rapport molaire de 
radde pr§cit6 ila 1-isobutyl-1lH-imidazo[4.5-c]qulnol6ln-4-amineou 1-(2-iiydroxy-2-m6lhyl-pr^ 
imldazo[4,5-c]quinol6in-4-amlne se situe entre 0,5/1 et 20/1. 

13. Solution suivant ia revendlcatlon 12, dans laquelle le rapport molaire de I'acide susdit d la 1*isobutyl-1 H- 
imidazo[4,5-c]quinol6in-4-amlne ou 1-(2-hydroxy-2-nf)6thylpropyl)-1H-imldazo[4,5-c]quinol6ln-4-amlne 
se situe entre 1/1 et 4/1. 

14b Solution suivant Tune quelconque des revendications pr6c6dentes, dans laquelle I'osmdialitd de ladite so- 
lution se situe entre 270 et 310 mOsm/l<g. 

Revendications pour I'Etat contraetants suivant : ES 

1. Proc6d6 de preparation d'une solution aqueuse de 1-isobutyi-1H-lmidazo[4,5-c]quinol6]n-4-amlne ou 1- 
(2-liydroxy-2-m6thylpropyl)-1H-lmidazo[4,5-clquinol6in-4-amlne convenant pour radministration paren- 
tdraie, comprenant la dbsolutlon de 1-isobutyl-1H-imldazoI4.5-c]quinol4ln-4-amine ou 1-(2-hydroxy-2- 
m6thylpropyi)-1H-lmldazo[4,5-c]quinoldin-4-amlne dans un adde aqueux, cet acide 6tant choisi parmi 
I'acide chlor hydrique, i'acide iactiquep i'acide acdtique, I'adde aspartique et les mdlanges de deux de ces 
acides ou plus, et en outre I'addition d'un ajusteur de tonldt6 choisi parmi la glycerine, le sorbitol et le 
dextrose en une quantity telle que I'osmdaiitd de ladite solution se situe entre 235 et 335 mOsm/lcg, cette 
solution 6tant ajustte pour avoirun pH entre 2 et 6. 

2. Proc4d6 suivant la revendlcatlon 1, dans lequel la 1-iaobutyl-1 H-imidazo[4,5-c]quinoi6ln-4-amlne ou 1- 
(2-hydroxy-2-m6thylpropy1)-1H-imidazo[4,5-c]quinol6ln-4-amlne estajout^ en une quantity efficace pour 
{'application th^rapeutique envisagde. 

3. Proc6d6 suivant I'une ou Tautra des revendications 1 et 2. dans lequel I'acide pr6citd est de I'acide chlor- 
hydrique. 

4. Proc6d6 suivant la revendlcatlon 3, comprenant de la 1-teobutyl-1H-imidazo[4,5-c]quinoldin-4-amine et 
dans lequel I'acide chlorhydrique est constitu6 au moins en partle par t'acide chlorhydrique present dans 
du chlorhydrate de 1-isobutyl-1H-lmldazo[4,&-c]quinol6in-4-amine. 

5. Procddd suivant I'une ou I'autre des revendications 1 et 2, dans lequel i'acide prdcitd est de I'acide lactique. 

6. Proc6d6 suivant I'une quelconque des revendications pr6c6dentes, dans lequel le pH se situe entre 2,5 
et4,5. 

7. PrDcM6 suivant I'une quelconque des revendications pr6o6dentes, comprenant la 1-lsobutyl-1 H-imida- 
zo[4,5<:lquinol6in-4-amlne ou 1.(2-hydroxy-2Hndthylpropyl)-1H-imldazo[4,5-clqulnd6ln-4^lne en une 
quantity de 0,01 d 15 mg par miliaitre de ladite solution. 

8. ProcMd suivant la revendlcatlon 7, dans lequel la 1-lsobuty|.1H-lmldazoI4.5-c]quinol6in-4-amine ou 1- 
(2-hydrQxy^2-^n6thylpropyl)-1H-imida20[4,5-cl-qulnol6in-4-amine est prdsente en une quantity de 4 6 12 
mg par miliaitre de ladite solution. 

9. PioG6d4 suivant I'une quelconque des revendications prdc6dentes, comprenant en outre une base. 

10. ProcMd suivant la revendlcation 9. dans lequel la base est de i'hydroxyde de sodium. 

11. PfoM6 suivant Pune quelconque des revendications pr6c6dentes, dans lequel rajusteur de tonidtd est 
du sorbitol. 

1 2. Proc6dd suivant i'une quelconque des revendications pr6cddentes, dans lequel le rapport molaire de I'aci- 
de prteitA d la 1-isobutyl-1 H-imidazo-[4,5-c]quinol6ln-4-amine ou 1-(2-hydraxy-2-m6thyl-propyl)-1H-imH 
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dazo[4,5-c]quinol6in-4-ainin6 se situe entre 0.5/1 et 20/1. 

13. ProcM6 suivant la revendication 12, dans lequel le rapport moiaire de Tacide susdit d la 1-isobutyl-1H- 
imldazo(4.5-c]quinol6tn-4-amine ou 1-(2-hydroxy-2-m6thylpropyl)-1 H-linldazo[4,5-c]quinol6in-4-amlne 
$8 situe entre 1/1 et4/1. 

14. ProcM6 suivant Tune quelconque des revendications pr6cMentes, dans lequel rosmolalitd de ladite so- 
lution se situe entre 270 et 310 mOsm/kg. 
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